What is the best questiOnnaire fOr mOnitOring the physical characteristics Of patients With knee OsteOarthritis in the brazilian pOpulatiOn? Osteoarthritis (OA) is a disease of inflammatory and degenerative nature that causes destruction of the joint cartilage and can lead to acute and chronic painful conditions and joint deformities (1) . Its prevalence ranges from around 4% to 30%, and its incidence is especially high among the elderly population, although this disease is not an inevitable consequence of advancing age (2) . The knee is the
AbStrAct
Objective: To measure the validity and reliability of the WOMAC, IKDC and Lysholm questionnaires among patients with knee osteoarthritis and determine the influence of age on their scores. Method: Fifty-seven patients diagnosed with primary osteoarthritis of the knee answered the SF-36, WOMAC, IKDC and Lysholm questionnaires. Validity was tested by measuring the correlation (Pearson's correlation coefficient, "r") between the questionnaires. Internal consistency was measured using Cronbach's α and concordance was measured through the Altman-Bland graphical representations and survival concordance. To determine the influence of age on the results, we correlated this variable with the scores from the three knee questionnaires using Pearson's coefficient of determination ("r2" Keywords -Osteoarthritis; Questionnaires; Psychometrics joint most affected by OA, and its functionality status is strongly associated with changes to individuals' activities of daily living and autonomy (3) . The World Health Organization (WHO) classifies OA in the knee as the fourth biggest cause of incapacity among women and the eighth among men (4) . Different clinical examinations can be used to delineate the diagnosis of OA, such as radiography (2) , magnetic resonance (5) and, recently, bioimpedance (6) .
were male (28.1%). The mean age of the sample was 61.7 years, with a range from 35 to 84 years. According to de Vet et al (13) , validity refers to the capacity of an instrument to measure what it is designed to measure. To measure the construct validity of the specific questionnaires for the knee, we correlated the values from these questionnaires with the physical domains of the SF-36, which deal with the factors of functional capacity, presence of pain and limitations due to physical problems. The convergent and divergent validities were assessed based on comparison between the results obtained through the WOMAC, IKDC and Lysholm questionnaires and the results relating to the eight domains of the SF-36, taking the hypothesis that the knee questionnaires would correlate better with the physical domains of the SF-36 than with its mental domains. The content validity was assessed through the distribution and occurrence of floor and ceiling effects, which occur respectively when a response attains a score of zero (the minimum) and when a response attains a score of 100 (i.e. the maximum possible).
The internal consistency and concordance between the questionnaires for examining the homogeneity between the items of a scale were calculated (14) . Concordance refers to how close the values of two or more instruments are and, according to de Vet et al (13) , it denotes the absence of measurement errors.
Statistical analysis
The convergent and divergent construct validities were tested by means of Pearson's correlation coefficient (r). The internal consistency was calculated by means of Cronbach's α coefficient (14) . We examined the concordance between the questionnaires using the graphical representations of Altman-Bland (15, 16) and Concordance-Survival (17) . Altman and Bland (15, 16) proposed that the concordance limits should be calculated from the differences observed, using the mean and standard deviation of the differences as the basis for calculating the limits. On the other hand, the concordance-survival curve (17) expresses the degree of discordance as a function of the diverse tolerance limits, similar to the Kaplan-Myer survival analysis. However, instead of absolute differences observed between the measurements, this technique locates the modulus of the differences on the X axis and the proportion of discordant cases on the Y axis.
WHAT IS THE BEST QUESTIONNAIRE FOR MONITORING THE PHYSICAL CHARACTERISTICS OF PATIENTS WITH KNEE OSTEOARTHRITIS IN THE BRAZILIAN POPULATION?
One characteristic common to these examinations is the fact that they all require interpretation and evaluation by clinicians, both to establish the diagnosis and to estimate the prognosis for the impairment. This introduces an important measurement bias into the process (7) . Over the last two decades, patients' perceptions of their state of health have been given value as a fundamental variable in making trustworthy clinical assessments and, consequently, in the therapeutic strategy (8) . Information on patients perceptions of their state of heath is usually gathered through applying questionnaires. With regard to OA, the ones most used are the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) and the Lequesne Index (9, 10) , since these were developed specifically for use in assessing this disease. However, other instruments such as the subjective assessment of the "International Knee Documentation Committee" and the Lysholm scale also provide satisfactory results when applied to this population (11) . The level of scientific authenticity of these instruments may vary depending on the sociocultural contexts and specific characteristics of populations, thus influencing the quality of the results from interpreting the questions (12) . It is therefore necessary to identify the degree of adequacy of these instruments for assessing issues relating to pain, physical limitations and functionality, among Brazilian patients affected by OA. Furthermore, because this is a disease that predominantly affects one age group, an estimate of the influence of age on the final score may signify a better fit with reality for the results.
The aim of this study was to measure the validity and reliability of the WOMAC, IKDC and Lysholm questionnaires among patients with OA in the knee, and to determine the influence of age on the scores from these questionnaires.
MEthOdS
The patients agreed to participate in the study by signing a commitment statement, thereby authorizing their participation. This study was approved by the institution's Ethics Committee.
Fifty-seven patients with a diagnosis of primary OA of the knee answered the Brazilian versions of the SF-36, WOMAC, Lysholm and IKDC questionnaires. Forty-one patients were female (71.9%) and sixteen To determine the influence of age on the results, we examined the association between age and the scores from the WOMAC, IKDC and Lysholm questionnaires by means of Pearson's coefficient of determination (r 2 ). The statistical analyses were performed using the Statistical Package for the Social Sciences software for Windows (SPSS Science Inc, version 13.00, Chicago, IL, USA), taking a confidence level of 5%.
rESUltS
The means, standard deviations and confidence intervals are presented in Table 1 . 
Concordance
Despite the strong correlations between WOMAC and IKDC (0.843), WOMAC and Lysholm (0.759) and IKDC and Lysholm (0.858), the graphical representations of Altman-Bland and Concordance-Survival showed that the concordance between the three questionnaires was low. The linear regression curve represented in the Altman-Bland graph demonstrated the presence of proportional bias between IKDC and WOMAC ( Figure 1 ) and IKDC and Lysholm (Figure 2) , while between WOMAC and Lysholm it seemed that there was a fixed bias, such that Lysholm was on average ten points lower than WOMAC (Figure 3). The representation of concordance-survival (Figure 4 ) confirmed the findings from the Altman--Bland graphs, regarding the lack of concordance between the three questionnaires. 
validity
IKDC and WOMAC presented moderate to strong correlations in relation to the summary of physical capacity of SF-36, while the Lysholm questionnaire presented moderate correlations. All three questionnaires presented weak correlations with the mental components of SF-36, thus confirming the convergent and divergent validities ( Table 2 ). The three questionnaires presented good content validity, given that no floor or ceiling effects were observed.
internal consistency
Cronbach's α demonstrated values of 0.811 for IKDC, 0.959 for WOMAC and 0.734 for Lysholm. When one item at a time was excluded, Cronbach's α was no larger than the original in any of the questionnaires, which negated any need to exclude any items from the scales when applied to patients with OA. evaluations on patients with OA in the knee, including WOMAC (18) , IKDC (12) and Lysholm (19) . However, selection of the ideal questionnaire for assessing the limitations caused by specific diseases like OA is a matter that has been little discussed.
Although all of these questionnaires present excellent psychometric properties for populations with joint diseases, it has not been determined which one would have the greatest capacity for ascertaining the physical limitations caused by OA. Since the incidence of OA increases with age, there is a need to estimate whether the responses obtained from the questionnaires would be influenced by this variable, independent of the severity of the clinical condition. In the present study, we chose to compare the criteria of scientific authenticity, validity, internal consistency and concordance between the WOMAC, IKDC and Lysholm questionnaires, in relation to patients with OA in the knee, and to identify the influence of the variable of age in determining the values of these parameters. No test-retest reproducibility verification was performed, given that the original studies of the Brazilian versions of the three questionnaires already presented excellent results. Consequently, it could be presumed that these properties would remain unchanged (18) . Regarding the validity of the questionnaires, it was found that WOMAC and IKDC presented stronger correlations with the physical components of SF-36 than did the Lysholm questionnaire. Nevertheless, none of the questionnaires presented very high correlations with these components (Table 2 ). This suggests that WOMAC is more suitable for assessing the limitations relating to physical factors, while IKDC and Lysholm are more suited for assessing pain-related factors among these patients. Both WOMAC and IKDC were shown to be suitable for analyzing functional capacity. Despite these differences, all three questionnaires presented results that were more strongly associated with the physical capacities of SF-36 than with its mental capacities, thus ratifying the convergent and divergent validities of these questionnaires. The internal consistency of the three questionnaires was shown to be adequate, although WOMAC presented the highest values, followed by IKDC. When one item was excluded from the analysis of the Cronbach index, the values remained smaller than with the complete scale, which does away with the need to exclude any item, for these questionnaires to be used with these patients. The higher values presented by WOMAC were expected, given that the original selection of the items (9) was developed specifically for patients with osteoarthritis, while IKDC and Lysholm are questionnaires for overall assessments on knees.
Despite the better correlation between IKDC and WOMAC in relation to Lysholm and WOMAC, the Altman-Bland graph (Figures 1, 2 and 3) showed low concordance between the questionnaires, which was confirmed in the concordance-survival representation (Figure 4 ). According to de Vet et al (13) , concordance (agreement) and reliability are two psychometric properties that are included in the concept of reproducibility. They signify how close the values of two or more scales are to each other. De Vet et al (13) defined concordance as the absence of measurement errors. In our study, the concordance-survival graph demonstrated that the best agreement was between the IKDC and Lysholm questionnaires (Figure 4) . To achieve 70% concordance between individuals, the mean difference needed between these two questionnaires was approximately 10 points, while between IKDC and WOMAC and between WOMAC and Lysholm, it was 20 points. The presence of proportional bias between IKDC and WOMAC ( Figure 1 ) and between IKDC and Lysholm (Figure 2) suggests that the greater the mean from the responses to the two questionnaires was, the greater the difference between them would be. On the other hand, between WOMAC and Lysholm (Figure 3 ), we found that there was a relatively fixed bias, with a mean difference of approximately 10 points between the two questionnaires, such that WOMAC tended to have higher values that shown by Lysholm.
None of the questionnaires was influenced by the variable of age, since the low values of the coefficient of determination demonstrated that it would, at most, interfere by 5% in the final value from the questionnaires. If there had been a large negative correlation, we might have affirmed that age was influencing the values of the questionnaires, independent of the severity of the OA, but this did not happen. Hence, age was not shown to be a limiting factor for the use of any of the questionnaires applied in this study.
We take the view that the absence of the Lequesne Index in this assessment, an index that is specific for patients with OA, as is WOMAC, may be considered to be a limiting factor in this study. However, it is well known that extensive tests discourage correct responses from patients. Moreover, it is believed that between WOMAC and the Lequesne Index, the response would be specific, given that the construct validity is similar between these two questionnaires (20) . The lack of tests commonly used to grade the severity of OA, such as the classifications of Kellgreen or Ahlback, for comparisons with the values obtained from the questionnaires may also be considered to be a limiting factor, but this was not an objective of the present study.
cONclUSiON
The concordance tests and the correlations with the physical components of the SF-36 suggest that none of the three questionnaires alone is capable of assessing all the matters relating to the physical limitations of patients with osteoarthritis. WOMAC in association with IKDC presented the best correlation values with the summary of the physical components of SF-36. While WOMAC assesses functional capacities and limitations relating to physical factors, IKDC seems to be better suited for assessing the functional limitations relating to pain. Age was not shown to be a factor limiting the use of any of the questionnaires applied in this study.
